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Systemic hypertension causes changes in many target organs. The presence of stage-2 retinopathy detected by fundus examination is considered to be target organ damage. This damage occurs due to vascular physiodynamic changes (2) . The cochlea is one of the target organs involved by HT due to its contents. Assessment of hearing as well as sounds induced by vibrations of the outer hair cells with OAE provides information about cochlear function. Conflicting results were reported by studies examining the effects of HT on the cochlea. Markov M et al delineated HT to be an important risk factor for the cochlea in the study of 50 patients with HT (8) . Esparza et al. showed impairment in hearing thresholds in hypertensive patients with retinal vascular damage (4). However, Torre et al. reported no association between hypertension and sensorineural hearing loss in the DPOAE tests (5) . Similarly, Parving et al. detected no relevant link between hypertension and hearing loss (9) . In a study performed on 80 Wistar rats by Li S et al. it was shown that there were glycogenesis and an abnormal release of neurotransmitters caused by HT, resulting in aging of the cochlea (10) . The result of the electrocochleographic tests was reported to be worse in rats with HT as compared with normotansive rats (11) . In the literature, it was shown that glutathione, anti-oxidant enzyme, and Nacetyltransferase are found in the cochlea and these two enzymes are genetically scarce in presbyacusis (12) . In this context, HT can lead to oxidative stress in the cochlea, thus, resulting in presbycusis. Our study has revealed that there was a significant increase of the subjective complaint of tinnitus in patients with HT compared to the control group. In pure tone audiological assessment, hearing thresholds were 33.08±13.09 and 40.85±19.83 dB at 4000 and 8000 Hz in the HT group, respectively, while 17.25±11.27 and 21.83±14.46 dB were measured in the control group, respectively. Audiometrically, a significant association appeared between presbycusis and HT in our study. The HT group had a statistically significant decrease in responses to DPOAE as compared with the control group at OAE tests performed especially at 6000 Hz frequencies. The results of our study, despite being different from those by Torre et al. were consistent with the ones by Esparza et al. In order to better understand the effect of HT on the cochlea, it is necessary to see the results of further studies on this issue in the literature.
Conclusion
Systemic hypertension causes changes in a variety of target organs. Vascular physiodynamic changes have been implicated in HT induced target organ damage (2) . The cochlea due to its contents vascular physiodynamic mechanisms is one of the target organs on which HT may have an effect. In studies performed so far, there have been conflicting results gained between HT and cochlear symptoms (4, 5) . Our results strongly suggest that HT can cause cochleopathologic changes, including dysfunction of outer hair cells, in cases with tinnitus, presbycusis and even in preclinical cases.
The study was performed at the department of Ear, Nose and Throat Disorders of Umraniye Research and Training Hospital between January 2011 and December 2011. All patients gave their informed consent. The study included thirty patients with HT attending to our department for reasons other than hearing loss and ear diseases and thirty patients without HT whose ear and hearing were normal on examination. Subjects with acute or chronic middle or the external auditory canal disease, primary disorders of the inner ear or concomitant inner ear diseases (noise-induced hearing loss, inner ear damage due to ototoxicity, etc), diabetes mellitus or dyslipidemia, a neurological or renal problem, mental retardation, primary retinal damage or pregnancy were excluded. All patients underwent a thorough ENT and general systemic examination. Systemic blood pressures were measured; routine blood tests and audiological tests (pure tone audiometry and DPOAE) were performed. The HT group also underwent fundus examination; the Scheie classification of hypertensive retinopathy was also applied to the patients. 2.1. Audiology: (250-8000 Hz) pure tone audiometry was performed using a standard audiometer (Interacoustics AC40). DPOAE measurements were performed using the Otodynamics Echoport ILO292 USB-II. Stimuli were set at 75/75dB 2pts/oct. F2/f1 was set to be 1.22 and the frequency range was from 1 to 6 kHz. Objective: To find out the effect of systemic hypertension on 1) pure tone audiometry (PTA) 2) distortion product otoacoustic emissions (DPOAE) in adults.
Material and methods: A clinical controlled prospective study was conducted between January 2011 and December 2011 at Umraniye Education and Research Hospital Otolaryngology Clinic. Thirty subjects with systemic hypertension and 30 controls were included in the study. All subjects underwent a physical exam including fundus examination, PTA and DPOAE.
Results: Percentage of tinnitus in subjects with hypertension and in controls was 90% and 40% respectively (p= 0.001). PTA revealed a significantly higher sensorineural hearing loss at all frequencies above 500 Hz in the hypertensive subjects (p<0.05). In the right ear, DPOAE revealed response at 4000 and 6000 Hz in 80 and 20 %of hypertensive patients as well as 96,7 and 96,7% of the controls (p=0.103) and (p=0.001), respectively. In the left ear, DPOAE revealed response at 4000 and 6000 Hz in 73.3 and 26.7% of hypertensive patients as well as 96,7 and 93.3% of the controls (p=0.026) (p=0.001) respectively.
Conclusion: Isolated hypertension affects vascular physiodynamics of cochlea and results in a hearing loss at ≥ 4000 Hz at pure tone audiometry and significant loss of distortion product otoacoustic emissions at 4000 to 6000 Hz. Systemic hypertension (HT) is one of most common cardiovascular diseases (1) . Hypertension refers to a systolic blood pressure ≥140 mmHg or a diastolic blood pressure ≥ 90 mmHg or use of antihypertensive medication (2) . Fundus examination and the Scheie classification based upon the findings of hypertensive retinopathy have an important role in diagnosis (3). This classification evaluates vascular changes that occur in the fundus caused by HT. Systemic hypertension has an effect on the vascular system, thus causing the physiodynamic mechanisms in the cochlea to be involved. To date, contradicting results have appeared regarding the association between cochlear symptoms and HT (4, 5) . Otoacoustic emission is a test having been used since 1978 and providing valuable information about the motor functions of the cochlea (6) . It is clinically beneficial in revealing early cochlear damage even in patients with normal hearing. Using DPOAE and TEOAE, Erdem T et al. showed that hyperlipoproteinemia and diabetes mellitus result in cochlear pathology affecting outer hair cells in patients with normal hearing (7) . In this paper, we evaluated the pathological effects of HT on the cochlea by pure tone audiometry and DPOAE in patients without any clinical hearing loss. 
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